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(71) We, Wagner Electric Corpor- 
ation, a corporation of the State of Dela- 
ware, United States of America, having its 
offices at 1 Summer Avenue, Newark, New 
Jersey, United States of America, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the 
following statement: — 

The present invention relates to an oscil- 
lator circuit employing a low-frequency 
relaxation oscillator. 

The improvements described herein in- 
clude the application of a DC voltage to 
one side of the oscillator circuit while AC 
voltage is being applied to the other side 
of the oscillator circuit, thereby causing the 
oscillator to generate a series of pulse trains. 
In the prefered embodiments of the inven- 
tion disclosed herein, the last pulse of any 
given pulse train is separated from the first 
pulse of the succeeding pulse train by a 
period of time substantially greater than the 
period of time between any two adjacent 
pulses in a pulse train. By spacing the 
pulse trains in this manner, a neon tube in 
the circuit is non-conductive between pulse 
trains for a much greater percentage of an 
AC cycle than if separate pulse trains were 
generated during both the positive and the 
negative half cycles. Consequently, the neon 
gas is more completely deionized between 
pulse trains. The more complete is the de- 
ionization of the gas, the greater is the 
magnitude of the voltage required to ionize 
the gas. Thus, in the present invention, the 
first pulse of each pulse train will be signifi- 
cantly larger than the subsequent pulses. 
These larger first pulses will be generated at 
the same frequency as the applied AC volt- 
age, and can serve to control the state of a 
semiconductor switch. The magnitude of 
these larger first pulses in the AC/DC- 
powered oscillator of the present invention 
is more nearly constant then the pulses in 
[Price 5s. 0d.(25p)] 



the 1 single continuous pulse train of a DC- 
powered oscillator. The position of these 
periodic larger first pulses on a common 
time base with the applied A.C power wave 50 
can be controlled by varying the magnitude 
of the applied DC voltage. These larger 
first pulses may thus be made to occur 
during either the positive or negative half- 
cycles of the applied AC power. The fre- 55 
quency of the pulses in each pulse train in 
the AC/ DC-powered oscillator of the pre- 
sent invention will vary with varying line 
voltage, but this is unimportant from the 
standpoint of circuit response to a predeter- 60 
mined range of signals, since the frequency 
of the controlling large first pulses will 
remain constant at the frequency of the 
applied A.C voltage. 

The circuitry providing the DC voltage 65 
to one side of the oscillator also provides the 
DC power for a transistor amplifier. The 
bias circuitry of the transistor amplifier in- 
cludes a gas-filled lamp, which provides 
some degree of regulation of the collector- 70 
to-base bias voltage. This lamp also pro- 
tects the collector-base junction of the tran- 
sistor from excessive voltage by limiting the 
voltage across that junction at no more than 
about 60 volts DC Since this lamp is con- 75 
stantly lit, it is placed in proximity with the 
gas-filled lamp in the oscillator circuit to 
bathe the latter in light The ionization 
voltage of the blinking lamp in die oscillator 
circuit has been found to be more stable in 80 
an illuminated environment than in a dark 
environment. 

Lastly, a diode and a resistor connected 
in parallel with each other are connected in 
series with a current-limiting resistor in the 85 
current path controlled by the semiconductor 
switch. These three elements are also in 
the charging path of the bias storage circuit 
The parallel diode-resistor combination 
serves to reduce the average current and 90 
the heat generated by current flow through 
the resistors. 
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According to the invention, there is pro- 
vided an oscillator circuit comprising: 

(a) a first input circuit adapted to carry 
alternating current power, 
5 (b) a second input circuit adapted to 
carry direct current power, > 

(cj a further circuit operative in response 
to the simultaneous application of a.c. power, 
and d.c. power by means of said first and 
10 second inputs, respectively, to generate an 
output comprising a series of pulse trains, 
the first pulse of each pulse train being 
greater in magnitude than any other pulse 
in the pulse train, said further circuit in- 
15 eluding means for varying said output; 

(d) and ah output circuit for carrying said 
output 

In the accompanying drawings : 

Fig. 1 illustrates a specific embodiment, of 

20 the capacitance responsive circuit 

Fig. 2 illustrates an alternate embodiment 
of the oscillator employed in the circuit 
shown in Fig. 1. . 
Referring now to Fig. 1, terminals 10 

25 and 12 are connected to a standard 115 volt 
60 hertz power source, terminal 12 being 
earthed. Resistor 14, diode 16 and capacitor 
18 are connected in series between terminal 
10 and ground. Resistor 20, neon tube 22, 

30 resistor 24 and variable resistor 26 are con- 
nected in series between terminal 10 and the 
high side of capacitor 18. Connected in 
parallel with neon tube 22 is a circuit branch 
comprising capacitor 28 and resistor 30. 

35 Capactor 28 is connected in parallel with a 
circuit branch comprising blocking capaci- 
tors 32 and 34 and coaxial cable 36. Capaci- 
tor 32 connects the inner conductor 38 of 
coaxial cable 36 to the high side of capacitor 

40 28. Capacitor 34 connects the outer con- 
ductor 40 of coaxial cable 36 to the low 
side of capacitor 28. Antenna 42 is con- 
nected to the remote end of inner conductor 
38. Resistor 44 is connected in series be- 

45 tween the outer conductor 40 and ground to 
insure complete charging of capacitor 34. 
The value of resistor 44 is sufficiently large 
to render insignificant its effects on the dyn- 
amic characteristics of the oscillator. The 

50 foregoing components form the relaxation 
oscillator 45. . 

The output of oscillator 45 is obtained at 
the junction of capacitor 28 and resistor 30 
and is transmitted through blocking capaci- 

55 tor 46 to the base of transistor 48. Direct 
current power is applied to the collector of 
transistor 48 by means of a resistor 50 con- 
nected from the high side of capacitor 18 to 
the collector. The bias circuitry for trans- 

60 istor 48 comprises resistor 52 and gas-filled 
tube 54 connected in series between the col- 
lector and the base, and a resistor 56 con- 
nected between the base and the emitter. The 
emitter of transistor 48 is connected to 

65 ground by conductor 58. 



The output of the transistor 48 is trans- 
mitted through blocking capacitor 60 to the 
base and collector of transistors 62 and 64 
respectively, which are a complementary 
transistor pair connected in the regenerative 
feedback configuration to form a solid-state 
switch 65. Resistor 66 and capacitor 68 are 
connected in series between the base of 
transistor 62 and ground to form a bias 
storage circuit The emitter of transistor 64 
is connected to the anode of diode 70, which 
is connected in parallel with resistor 72. The 
cathode of diode 70 is connected to terminal 
10 through resistor 74. Conductor 76 con- 
nects the emitter of transistor 62 to ground. 

The cathode of diode 78 is connected to 
the emitter of transistor 64. The anode of 
diode 78 is connected to the high side of 
capacitor 80, the other side of which is 
connected to ground by conductor 82. Wind- 
ing 84 of relay 85 is connected in parallel 
with capacitor 80. Relay 85 also includes 
armature 86 and contacts 88 and 90, which 
may be connected to a source of power and 
one or more circuits to be energized, as 
desired. 

A preferred set of values for the various 
circuit elements is as -follows: 



24 
26 
28 
30 



Resistor 14 
Capacitor 18 
Resistor 20 
Resistor 
Resistor 
Resistor 
Resistor 
Capacitor 32 
Capacitor 34 
Resistor 44 
Capacitor 46 
Resistor 50 
Resistor 52 
Resistor 56 
Capacitor 60 
Resistor 66 
Capacitor 68 
Resistor 72 
Resistor 74 
Capacitor 80 



- 10,000 ohms 

• J microfarad 

- 2.7 megohms 
. 2100 ohms 

- 0 to 1300 ohms 

- 500 picofarads 

• 100 ohms 

• 0.001 microfarad 
. 0.1 microfarad 

- 510,000 ohms 

• 0.047 microfarad 

- 330,000 ohms 

- 100,000 ohms 

- 18,000 ohms 

• 300 picofarads 

- 47,000 ohms 

. 0.147 microfarad 

- 330,000 ohms 
. 8200 ohms 

- 16 microfarads 



70 



75 



80 



85 



90 



95 



100 



105 



110 



Referring now to Fig. 2, a capacitor 17 
and a resistor 19 are connected between the 115 
high side of resistor 20 and, respectively, the 
AC and DC input terminals of the oscillator 
circuit shown in Fig. 1. The low side of 
resistor 26 is connected to ground. 

A preferred set of values for the various 120 
circuit elements is the same as for the 
oscillator circuit of Fig. 1. except as fol- 
lows: 

Capacitor 17 — 0.1 microfarads 
Resistor 19 — 100,000 ohms 125 
Resistor 20 — 2m< 
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The operation of the circuit shown in Fig. 
t 1 is described in the paragraphs below. 

When standard 1 17 volt 60 hertz AC power 
is applied across terminals 10 and 12, it is 
5 converted into DC power in a conventional 
manner by the circuit loop consisting of re- 
sistor 14, diode 16 and capacitor 18. The 
DC power thus produced is sufficiently 
ripple-free to provide a nearly-constant bias 
10 of about 80 volts to the oscillator circuit 45 
at the junction of capacitor 18 and resistor 
26. When the AC voltage applied to the 
upper terminal of resistor 20 is in the posi- 
tive half of the cycle, the voltage across neon 
15 tube 22 will not reach a magnitude suffici- 
ently large to cause the neon tube 22 to 
break down and conduct Very early in the 
negative half-cycle the voltage across the 
tube will reach a level sufficient to cause 
20 conduction, and a train of output pulses will 
be generated during a portion of the nega- 
tive half-cycle. This pulse train will be 
generated as follows: when the voltage 
across the net capacitance of capacitors 28, 
25 32 and 34, coaxial cable 36, and antenna 
42 reaches the breakdown voltage level of 
the neon tube 22, the gas in the tube will 
become ionized and the tube will be ren- 
dered conductive. The aforementioned net 
30 capacitance will discharge through resistor 
30 and tube 22 until the voltage across the 
tube falls to the extinction level, i.e., the 
voltage at which the gas in the tube 22 will 
become ionized. Simultaneous with the 
35 discharge of the aforementioned net capaci- 
tance, while the tube 22 is conductive, a DC 
current path is closed through resistors 26 
and 24, tube 22 and resistor 20, and DC 
current will flow toward terminal 10. Thus, 
40 simultaneous voltage pulses of opposite pol- 
arity appear across resistor 30 and across the 
combined resistance of resistors 24 and 26. 
By proper selection of the values of the 
aforementioned resistors and of the capaci- 
45 tances comprising the aforementioned net 
capacitance, the magnitude and polarity of 
the sum of these pulses, consituting the out- 
put of the oscillator, can be controlled. Vari- 
able resistor 26 provides a means of adjust- 
50 ing for variation in the net capacitance, the 
no-signal value of which may be varied by 
use of coaxial cable of various length and 
parameters. Antenna 42 senses an increase 
in capacitance to ground when a person or 
55 object approaches it, and thus provides a 
signal in the form of an increased net capaci- 
tance, which results in a larger discharge cur- 
rent, a larger voltage pulse across resistors 
24 and 26, and smaller positive output 
60 pulses. The output pulses are detected at 
the junction of capacitor 28 and resistor 30, 
and are conducted via blocking capacitor 46 
to the base electrode of transistor 48. 
Single-stage amplification and reversal of 
65 polarity of the output pulses of oscillator 45 



is effected by transistor 48 and its associated 
bias circuitry, the novel feature of which is 
the inclusion of a gas-filled tube 54 in series 
with bias resistor 52 across the base and 
collector electrodes of transistor 48. The 70 
tube 54 provides regulation of the voltage 
across the base-collector and base-emitter 
junctions by limiting current flow through 
resistor 52, the tube 54 itself, and resistor 
56 to ground. The tube 54 is constantly 75 
conductive when the circuit is energized, 
i.e„ the gas in the tube is constantly ionized 
and luminescent during circuit operation. In 
the physical embodiment, this tube 54 is 
placed in proximity to tube 22 of the oscil- 80 
lator circuit in order to bathe the latter in 
the constant light of the former. This has 
been found to have a stabilizing effect on 
the ionization voltage of the tube 22. 

The amplified pulses are conducted 85 
through blocking capacitor 60 to the con- ' 
trol electrode of switch 65, which is nor- 
mally conductive so as to shunt the winding 
84 of relay 85. During the negative half- 
cycle, current is shunted through conductor 90 
76, switch 65, diode 70 and resistor 74. 
During the positive half-cycle, diode 78 pre- 
vents current from flowing through the 
winding 84 of relay 85, and a charging 
current flows through resistors 74 and 72, 95 
the emitter-collector junction of transistor 
64 and resistor 66 to capacitor 68. The 
upper limit of the voltage across capacitor 
68 is determined by the zener breakdown 
voltage of the base-emitter junction of tran- 100 
sistor 62. The combined power dissipation 
of resistors 72 and 74 is considerably less 
than that of resistor 74 alone without the 
diode 70-resistor 72 combination in the cur- 
rent path, since average current is substanti- 105 
ally reduced by that combination. Thus, the 
heat generated within the narrow confines 
of the electronics package of the physical 
embodiment is greatly reduced, thereby pro- 
longing the duration of service of the closely- 110 
spaced circuit components. 

When the negative pulses applied to the 
control electrode of the switch 65 are re- 
duced sufficiently in response to an increase 
in the capacitance of antenna 42 to ground, 115 
the positive bias provided by capacitor 68 
will render the switch 65 nonconductive, 
thereby opening the shunt path and causing 
the winding 84 of relay 85 to be energized. 
During the negative half-cycle of the applied 120 
AC power, current will flow through the 
winding 84 and will simultaneously charge 
capacitor 80. During the positive half -cycle, 
diode 78 will block current flow through the 
winding 84, while capacitor 80 discharges 125 
through the winding. Thus, the level of DC 
current necessary to energize the relay is 
maintained. 

The operation of the oscillator circuit 
shown in Fig. 2 differs from that of the 130 
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oscillator circuit shown in Fig. 1 in that, 
when the four terminals are connected as 
indicated, the AC input is superimposed 
upon the DC input to cause tube 22 to con- 
5 duct early in that half-cycle of the applied 
AC power which is of the same polarity 
as the applied DC power. In the oscillator 
circuit shown in Fig. 1, tube 22 conducts in 
that half-cycle of the applied AC power the 
10 polarity of which is opposite to that of the 
applied DC power. Both circuits achieve 
the desired voltage gradient across the tube 
22, and the operation of each is otherwise 
identical to that of the other. 

15 WHAT WE CLAIM IS: — 

1, An oscillator circuit comprising: 

(a) a first input circuit adapted to carry 
alternating current power; 

(b) a second input circuit adapted to 
20 carry direct current power, 

(c) a further circuit operative in response 
to the simultaneous application of a.c. power 
and dx. power by means of said first and 
second input circuits, respectively, to gener- 

25 ate an output comprising a series of pulse 
trains, the first pulse of each pulse tram 
being greater in magnitude than any other 
pulse in the pulse train, said further circuit 
including means for varying said output; 

30 (d) and an output circuit for carrying 
said output. . . 

2 An oscillator circuit as claimed in 
claim 1 wherein said further circuit com- 
prises: 

35 (a) variable capacitance means; 

(b) first and second resistance means 
connected in series between one of said 
variable capacitance means and said second 
input circuit; 

40 (c) and voltage breakdown means con- 
nected across said variable capacitance 
means and said first resistance means. m 

3. An oscillator circuit as claimed in 
claim 2 wherein: m 

45 (a) said variable capacitance means oi 
said further circuit comprises: m 

(i) a first capacitance means substantially 
constant in value, the first terminal of which 
is connected to said voltage breakdown 

50 means, and the second terminal of which is 
connected to said first resistance means; 

(ii) a second capacitance means con- 
nected in parallel with said first capacitance 
means, and having an antenna connected to 

55 one side for varying the value of said vari- 
able capacitance means by detecting vari- 
ations in capacitance between said antenna 
and ground; and wherein 
(b) said voltage breakdown means com- 

60 prises a gas-filled tube. 

4. An oscillator circuit as claimed m 
claim 3, wherein said second capacitance 
means comprises a coaxial cable having first 
and second conductors, said antenna bemg 



connected to the end of said first conductor 65 
remote from said further circuit 

5. An oscillator circuit as claimed in 
claim 3, wherein said variable capacitance 
means further comprises: 

(a) first and second blocking capacitance 70 
means connecting the first and second termi- 
nals, respectively, of said first capacitance 
means to opposite sides second capacitance 
means, said second blocking capacitance 
being of the order of 100 times greater in 75 
value than said first blocking capacitance, 

211(1 *u 

(b) resistance means connecting tne 

junction of said second capacitance means 
and said second blocking capacitance means 80 

to ground. ..... 

6. A capacitance-responsive circuit in- 
cluding an oscillator circuit as claimed in 
claim 1 and comprising: 

(a) a conversion circuit for converting 85 
alternating current to direct current, 

(b) amplification means operative to 
amplify the output of said oscillator circuit 
and including: 

(i) a transistor, and ™ 

(ii) bias means including a gas-filled 
tube for regulating bias voltage; 

(c) switching means controlled by the 
output of said amplification means and 

(d) bias storage means connected be- 95 
tween said switching means and ground. 

7. A capacitance responsive circuit as 
claimed in claim 6 wherein: 

(a) in said oscillator circuit, said further 
circuit comprises: W0 

(i) variable capacitance means; 

(ii) first and second resistance means 
connected in series between one side of 
said capacitance means and said second 
input means; and W5 

(iii) voltage breakdown means connected 
across said variable capacitance means and 
said first resistance means, and 

(b) in said amplification means, said gas- 
filled tube of said bias means is connected 110 
in series with a resistor between the base 
and collector of said transistor, and is 
placed in proximity with the gas-filled tube 

of said oscillator circuit so as to bathe the 
latter with its light , 

8. A capacitance responsive circuit as 
claimed in claim 6 wherein the output load 
path of said amplification means is con- 
nected to said conversion circuit 

9. A capacitance responsive circuit as 120 
claimed in claim 6 and further including 
electromagnetic relay means having a wind- 
ing connected across said switching means, 
whereby said winding is energized when said 
switching means is non-conductive and de- 125 
energized when said switching means is con- 
ductive. . . . 

10. A capacitance responsive circuit as 
claimed in claim 9 wherein: 
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(a) said switching means comprises a 
complementary transistor pair connected in 
the regenerative feedback configuration, said 
winding of said electromagnetic relay means 

5 being connected across the emitters of said 
transistor pair, the collector and base elec- 
trodes of the first and second of said trans- 
istor pair being electrically connected to 
form a gate electrode of said switching 

10 means; 

(b) said bias storage means comprises a 
resistor and a capacitor; 

(c) a first and second resistor are con- 
nected in series in said switching means, 

15 said second resistor being connected in 
parallel with a first half-wave rectifying 
means, the anode of which is connected to 



the emitter of the first of said transistor 
pair; and 

. (d) said winding of said relay is con- 20 
nected in parallel with a capacitor, and in 
series with a second half-wave rectifying 
means, the cathode of which is connected 
to the anode of said first half -wave rectifying 
means. 25 

11. An oscillator circuit substantially as 
described with reference to Figure 1 or 
Figure 2 of the accompanying drawing. 
ELKINGTON and FIFE, 
Chartered Patent Agents, 
High Holborn House, 
52/54 High Holborn, 
London, W.C.1. 
Agents for the Applicants. 



Printed for Her Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.— 1970. 
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1 AY 
from which copies may be obtained. 



1201751 COMPLETE SPECIFICATION 

2 SHEETS Th J s drowln g '« o reproduct/on of 
the Orfjlnof on o reduced scale 

Sheet 1 




1201751 COMPLETE SPECIFICATION 

g Is a repi 
of on o ret 

Sheet 2 



0 SHEETS drawing is a reproduction of 
L once i j thfi 0r/ g /nfl | 0n Q rei } uct( j sco / e 




2 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




